exposure to light at the time of drying may have a marked influence on the percentage of dormant seeds. Moist Grand Rapids lettuce seeds which were exposed to light for 24 hours and then dried at room temperature in the dark germinated 92 per cent. at 200 C. A similar lot of seeds which were dried at the same temperature but in the light germinated only 5 per cent. The degree of dormancy originally existing in the seed appears to be the most important factor determining the necessary length of exposure to light and the germination response of the seed when dried.
The shorter wave lengths of the visible spectrum are more effective than daylight in producing a dormant condition in both presoaked and humidified lettuce seeds when they are again dried in the presence of light. Grand Rapids lettuce seeds were placed over water, exposed to light for 24 hours, and then dried in the light, in the dark, and under plates of spectral glass. The seeds were dried for 24 hours and then placed to germinate on moist blotters at 200 C. in the dark (table I). In one of the representatiVe tests the seeds dried in the dark germinated 89 per cent., while those dried in the light germinated 32 per cent. Similar lots which were dried while exposed to the individual colors of the spectrum germinated as follows: violet 12 per cent., indigo 5 per cent., blue 16 per cent., green 75 per cent., yellow 21 per cent., orange 24 per cent., and red 15 per cent.
If the dormant state has been broken to such an extent that the seeds remain non-dormant when dried in the dark, then only a small percentage of the seeds revert into dormancy when dried while exposed to the green rays, whereas if they are dried while exposed to either the red or the blue rays, a high percentage of the seeds become dormant. The violet, indigo, and blue rays are more effective in producing dormaney than the longer red rays since a semi-stable condition can frequently be produced in non-lightsensitive seeds by drying the moist seeds while exposed to the shorter wave lengths of light. The main factor influencing the germination response of seeds when dried while exposed to the different colors of the spectrum appears to be the degree to which dormancy has been broken, which state in turn is influenced by the temperature and the period of exposure to light. In order to duplicate these results it is suggested that the moist lettuce seeds be given an exposure to light for a period of 24 to 48 hours, since an exposure for only a few hours may not be sufficient to break the stable condition in the embryo while a prolonged storage over water will cause an increase of dormancy and finally deterioration of the seeds.
The influence of light on the germination of lettuce seeds has been studied by FLINT,3 who has found that the longer wave lengths of the visible spectrum promote germination while the shorter wave lengths are not only ineffective in promoting germination but may inhibit it. Since the red rays are effective in breaking the dormant condition and promoting germination while the blue rays cause the formation of a semi-stable condition, it appears that there may be an intermediate region of the spectrum which has no appreciable influence on certain physiological processes in the embryo associated with the dormant state. That there is a region of the spectrum between the blue and the red rays which has less influence on the embryo than the rays on either side is suggested by the germination response of lettuce seeds after they are dried while exposed to the green rays. These observations have been made upon Grand Rapids lettuce seeds which usually exist in a dormant condition which makes them particularly sensitive to light. A corresponding semi-stable condition may or may not be present to such an extent in other varieties of lettuce seeds, and this fact must be taken into consideration when studying the response of different lots of seeds to light.
Lettuce seeds are continually changing organisms which show different degrees of dormancy depending on the age or physiological condition of the seeds. The seeds often exist in a dormant condition in which certain of the life processes necessary for germination appear to be in a state of delicate equilibrium. This condition can be broken by exposing the moist seeds to light. A similar unstable condition can be formed again by drying the seeds in daylight or by exposing them to the shorter wave lengths of the
